3',5'-cyclic adenosine monophosphate-regulated enhancer binding (CREB) activity is required for normal growth and differentiated phenotype in the FRTL5 thyroid follicular cell line.
The thyroid follicular cell requires elevated levels of cAMP for normal growth and optimal expression of the differentiated phenotype. The recent discovery of cAMP-regulated enhancer binding (CREB) proteins prompted us to analyze the possible role of these transcription factors in controlling thyroid cell growth and differentiated phenotype using the FRTL5 thyroid cell line as a model system. FRTL5 cells were stably transfected with an expression vector containing either the gene for wild type CREB (WTCREB) or a dominant negative mutant form of CREB, termed KCREB, which dimerizes with and inactivates endogenous CREB. Transfected clones were found to express the transfected KCREB and WTCREB mRNAs at higher levels than the endogenous CREB mRNA. Transient expression of a somatostatin-chloramphenicol acetyltransferase fusion gene in these clones demonstrated a 60% reduction of cAMP-regulated enhancer-dependent transcriptional activity in the KCREB transfected clones and wild type levels of activity in the WTCREB transfected clones. Parameters of growth (DNA synthesis and growth rate) and differentiation (iodide uptake and thyroglobulin mRNA levels) were then analyzed in the transfected clones. Transfection of WTCREB had no effect on any of the parameters examined in comparison to untransfected cells, presumably because CREB is already constitutively expressed at maximal levels in normal FRTL5 cells. However, cells expressing KCREB showed an 18-40% reduction in TSH-stimulated thymidine incorporation, a 31% increase in the length of the cell cycle, and a 4-fold reduction in TSH-stimulated iodide uptake in comparison with wild type cells or cells tranfected with wild type CREB.(ABSTRACT TRUNCATED AT 250 WORDS)